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Abstract

Background: Human immune deficiency virus weakens a person's defenses against infection and leading to acquired immune deficiency
syndrome. The objective of this study was to identify predictors associated with time to viral load suppression among adult HIV positive patients
under HAART in public Hospitals in Amhara Region.

Method: This study was conducted at public hospitals in Amhara region, Ethiopia using a Cross sectional study design. The source of data in
this study was secondary source obtained from Amhara Public Health Institution. The data were collected by the health staff working at public
hospitals in the region.

Result: Among the potential predictor variables under study, Patients aged between 25-34 years (AOR=0.694, 95% CI: (0.408-0.773),
p-value=0.020), Tertiary Educated patients (AOR=0.860, 95% CI: 0.762-0.9086, p-value=0.001), patients disclosed their disease status AOR=0.972,
95% Cl: 0.701-0.997), p-value=0.014), patients with low baseline Viral load (AOR=0.949, 95% CI: 0.815-0.989), p-value=0.018), patients with
high number of CD4 cells/mm?® (AOR=0.791, 95% CI: 0.819-0.890), p-value=0.021), good adherent patients (AOR=0.854, 95% Cl;(0.7486, 0.927),
p-value=0.011) significantly associated with short time to viral load suppression. On the other hand, TB/HIV co-infected patients (AOR=1.317,
95% Cl: 1.120, 1.436), p-value=0.015) and patients who used substance (AOR=1.241, 95% CI: (1.173, 1.383), p-value=0.026) significantly
associated with longer time to viral load suppression.

Conclusion: The result in the current study revealed that significant predictor variables associated to time to viral load suppression were
identified. Further studies should be done on HIV positive adult patients by considering other important independent variables not included in this
study. Awareness should be created for patients to disclose their disease status and to be good adherent for their medication.
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. In 2019, more than 38.0 million people were living with HIV, and more
Introduction than 1.7 million people were acquired HIV. Nearly 61% of the people newly
infected with HIV live in sub-Saharan Africa [1]. Ethiopia has also one of the
HIV infection is a public health issue. Currently, in the study area, Ethiopia  largest HIV infected population among sub-Saharan Africa countries [2] with
has made significant strides in controlling the HIV/AIDS epidemic overthe past & total of 722,248 and 729,089 population living with HIV in the year 2016
decade. However, the prevalence remains high in both rural and urban areas ~ and 2017 respectively [3]. Even though, HIV prevalence in Ethiopia decreased
where about three percent rate compared to less than one percent nationally. ~ from 3.3% in 2000 to 0.9% in 2017 and AIDS related deaths from 83,000
The other gaps to attain epidemic control include preventing the spread deaths in 2000 to 15,600 in 2017 [4],the virus has still a significant epidemic
among priority populations by delivering support services for persons affected burden [5].
by HIV to ensure retgntmn_ in fhe treatmfent sits. One of the meghamsms used Antiretroviral Therapy (ART) aims to improve the prognosis and quality of
to control the HIV epidemics is the family-focused HIV prevention, Care, and |itg for patients living with HIV [6] by reducing the rate of disease occurrence,
Treatment Services. progression, mortality [7], and morbidity [8]. This leads to HIV viral load
suppression is the most important indicator of successful ART [9]. Initial viral
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suppression among HIV-positive people under treatment. Two previously
conducted researches in Ethiopia declared that the percentage of suppressed
HIV viral loads is 70.9% in Arba Minch and 72% in the eastern Shewa zone
[12,13]. These findings indicate that the result is very far from the UNAIDS
90-90-90 target of 90% for viral load suppression [14].

Few studies have been conducted previously about predictors for time to
viral load suppression [12,13,15-19]. However, such studies are restricted in
a single health institution such as hospital (Small catchment areas) and not
as reginal based studies including many health institutions or hospitals [1,2].
Including large catchment area, considering many health institutions may help
to develop regional policy implications. Hence, the region wide study may
give integrated policy implication as the country categorized by region with
widest area as compared to zones. Therefore, the main objective the current
study was to identify predictors associated with time to viral load suppression
of among HIV positive patients under HAART in public hospitals in Amhara
region North-West Ethiopia.

Materials and Methods

Study area: The study was conducted in all public hospitals in Amhara
region, north-west Ethiopia. The current study was conducted using secondary
data, collected by health staff, for treatment and follow up purposes. The data
used in this study were extracted from the charts of patients under treatment
in the selected public hospitals.

An institutional based cross section study design was conducted on adult
HIV positive patients registered at different public hospitals at Amhara region,
North-west Ethiopia.

Inclusion and exclusion criterion: Each patient was followed
retrospectively from the start of ART treatment until suppression of viral load
count, death, loss to follow-up, or the end of the study. Those patients who
stopped ART for any reason during treatment, patients who did not have full
recorded information regarding the viral load count and unknown patents
follow up status were excluded.

Sample size determination procedures: About 18 public hospitals
were considered for this study. These hospitals were selected purposively
considering high number of HIV adult patients under treatment. In these
hospitals, about 6000 adult HIV patients were under treatment. Among these
patients, patients having measures of viral loads, having full follow ups (full
records) and those with inclusion criterion were considered for data analysis.
Hence, for this study about 702 study participants were selected based on the
above criteria. The data were analyzed with the statistical software, SPSS
software.

Data collection procedure: The important variables and their values
were collected in each patient's chart and electronic database system was
applied in data collection considering id number of each patient in each public
hospital. The data were retrieved by trained HAART data clerks based on
inclusion criteria.

Data quality: To get high standard quality data, two day training was
given for data collectors based on the objective of the current study. Data
collection was conducted by well-trained data extractors. To get quality data
in data collection process, the principal investigator had close follow ups and
checked the checklists for completeness and consistency of daily activities.

Response variable: The response variable for the current study was
time to viral load suppression of HIV positive patients from the time of
commencement of treatment to study period. In this study, the response
variable named viral load suppression was classified as suppressed viral load
(<1000 copies/ml) and unsuppressed (viral load > 1000 copies/mL).

Independent variables: The predictor variables considered under
this study were sex, age in years, residence, marital status, religion, level
of education, disclosure status, and substance use, aCD4 count/ mm?,
baseline viral load count, hemoglobin level, weight(kg) of patients, Body Mass
Index (BMI), WHO clinical stages, adherence level, Functional status, ART
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regiment, Tuberculosis (TB) Status, and Opportunistic Infection (Ols). Hence,
these were considered as independent variables those were expected to be
the determinant factors for the time to viral load suppression of HIV positive
patients.

Checking assumption of Proportional Hazard (PH) model

The PH assumption of current data analysis was conducted before
developing survival statistical model using GLOBAL test, considering small
p-values indicate PH assumption holds rejected under the null hypothesis.

Accelerated failure time model

Accelerated Failure Time (AFT) model is an alternative modeling
frameworks to the PH model for the analysis of survival time data when the
PH assumptions don't satisfies [20]. AFT models measure the direct effect of
the explanatory variables on the survival time instead of hazard.

In this study, AFT models were developed to model the data such as
exponential, Weibull, log-logistic, and log-normal. In each case, the univariate
models were fitted for the in selection of covariates statistically significant at
25% level of significance and considered in for multivariable analysis.

Model selection

To select the better model which appropriately fit to the given data, it
was necessary to compare different models by using different techniques and
methods. The AIC, and BIC were the most commonly used methods for model
selection criteria. Therefore, the model with the smallest value of AIC and BIC
was considered as the appropriate model to fit the given data.

Model diagnostics checking

The plots of Cox-Snell residuals can also be used in the graphical valuation
of the adequacy of a fitted model. Thus, the plot of the estimated hazard rate
of the Cox-Snell residuals should give a straight line with unit slope and zero
intercept if the fitted model is good. These residual are calculated as the value
of cumulative risk function evaluated at observed event time Ti.

Results

Out of the 702 participants included in this study, about 131 (18.7 %)
had a baseline CD4 cell count of greater than 200 cells/mm?. Among the
participants, about 255(67.5%) had baseline viral load count less than 10,000
copies/mL, of which 230 (90.2%) had suppressed VL. On the other hand,
among the 198 (52.4%) participants whose hemoglobin level greater than 11g/
dl, 146 (73.7%) had suppressed VL. About 220 (58.2%) of the participants had
weight less than 50 kg and about 172(45.5%) of them had Body Mass Index
(BMI) greater than or equals to 25 kg/m2 Among the patients under treatment
in the study area, about 260 (68.8%), 86 (22.8%), and 70 (8.5%) were working
functional status, ambulatory, and bedridden, respectively. Among the
participants under study, 239 (32.9 %), had clinical stage-Il, of which 501 (71.4
%) had the VL suppression. Among the good adherent patients, about 78.3%
had suppressed VL. On the other hand, among the 293 HIV/TB con-infected
patients, about 79.9% of them had a suppressed VL and among the 79.9% of
opportunistic infectious patients, about 83% had suppressed VL (Table 1).

Among the patients under study, about 65.3% of the participants were
females and of these, about 71% had suppressed VL during the follow up
period. Regarding age in years of patients, a large percentage of patients
188 (49.7%) was aged between 25 and 34 years, of which only 81.4% had
suppressed VL. Regarding their residence, about 33.6% of them were rural
patients and 66.4% were urban patients. Similarly, among the 141 (45.2%)
married participants, 106 (75.2%) had suppressed VL. Regarding religion,
about 275 (72.8%) had orthodox religious follower and out of them more than
a half (82.5%) suppressed VL. Regarding Level of education, more than a
quarter, 132 (34.9%) were secondary educated patients of which 80.3% had
suppressed VL (Table 2).

Survival status of adult HIV positive patients
Of the 702 HIV patients followed for 60 months, about 546 (77.8%) had
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Table 1. Baseline clinical features of patient (n=702).

Survival Status

Variables Categories Total (%)
Un suppressed (%) Suppressed (%)
<200 158 (38,7) 110 (37.4) 268(38.2)
CD4 cell
> 200 250 (61.3) 184 (72.6) 434(61.8)
>10,000 59(19.2) 64(16.2) 123(17.5)
Viral load
<10,000 249(80.8) 330(83.8) 579(82.5)
<11 132 (46.5) 148(35.4) 280(39.9)
Hgb level
211 152(53.5) 270(64.6) 422(60.1)
. <50 64(31.2) 194(39.0) 258(36.8)
Weight
> 50 141 (68.8) 303(61.0) 444(63.2)
<18.5 63(20.7) 127(32.0) 190 (27.1)
BMI 18.5-24.9 123(40.3) 196(49.4) 319 (45.4)
>25 119(3..0) 74(18.6) 193 (27.5)
Stage-| 25(12.0) 211(42.7) 236(33.6)
Stage-ll 38(18.3) 201(40.7) 239(34.1)
WHO clinical stage
Stage-Ill 112(53.4) 68(13.8) 180(25.6)
Stage-1V 33(16.3) 14(2.8) 47(6.7)
Poor 87(34.9) 45(9.9) 132(18.8)
Adherence Fair 126(50.6) 224(49.5) 350 (49.9)
Good 36(14.5) 184(40.6) 220(31.3)
Working 118(56.7) 342(69.2) 460 (65.5)
Functional status Ambulatory 27(13.0) 145(29.4) 172 (24.5)
Bedridden 63(30.3) 7(1.4) 70 (10.0)
1d 88(24.0) 82(24.5) 170(24.2)
. 1c 105(28.6) 95(28.4) 200(28.5)
ART regiment
le 119(32.4) 126(37.6) 245(34.9)
Other 55(15.0) 32(9.5) 87(12.4)
No 99(28.9) 334(93.0) 433(61.7)
TB Status
Yes 244(71.1) 25(7.0) 269(38.3)
No 49(47.6) 240(87.3) 489(69.7)
Ols other than TB
Yes 54(52.4) 35(12.7) 213(30.3)
Table 2. Baseline socio-demographic characteristic of patients.
Survival Status
Variables Categories Total (%)
Unsuppressed (%) Suppressed (%)
s Female 129(46.9) 218 (51.1) 347(49.4)
ex
Male 146(53.1) 209 ( 48.9) 355(50.6)
15-24 108 (38.8) 129(30.4) 237(33.8)
25-34 59 (21.2) 153(36.1) 212(30.2)
Age category
35-44 100 (36.0) 80(18.9) 180(25.8)
>4 11(3.9) 62(14.6) 73(10.4)
Rural 189 (50.8) 117(35.5) 306(43.6)
Residence area
Urban 183(49.2) 213(64.5) 396(56.4)
Single 69(19.0) 82(24.2) 151(21.5)
Marriage 199(54.8) 106(31.3) 305(43.4)
Marital status Divorced 71(19.6) 87(25.7) 158(22.5)
Widowed 13(3.6) 31(9.1) 44(6.3)
Separated 11(3.1) 33(9.7) 44(6.3)
Muslim 15(5.0) 122(30.6) 137(19.5)
Religion Orthodox 248(81.8) 227(56.9) 475(67.7)
Other 40(13.2) 50(12.5) 90 (12.8)
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Level of education

Disclosure status

Substance use

a suppressed viral load, while the remaining 156 (22.2%) were censored. q
The minimum follow-up period was 2.3 months, and the maximum was
50.6 months. The overall mean and median survival time was 30.6 and
24 months respectively.

Non-Educated
Primary
Secondary
Tertiary
No
Yes
No

Yes

Kaplan—-Meier Curve for baseline Hgh level, CD4 cell count, T

adherence and tuberculosis

Kaplan—Meier curves for the baseline Hgb level, CD4 cell count,

adherence, and tuberculosis are shown in Figure 1 below. The survival time
of patients’ with Hgb level less than 11g/dl and CD4 cell count less than 200
cellsimm® was higher than Hgb level greater than or equal to 11g/dl and CD4
cell count greater than or equal to 200 cells/mm?. Likewise, the survival time
of patients’ with poor treatment adherence and TB-HIV co-infected patients
was higher than the respective categories. On the other hand in Kaplan-Meier
Survival curve below suggested that the above curves are at a lower risk of

suppression than their counterparts (Figure 1).

Evaluation of proportion hazard assumption

85(23.7) 17(5.0) 102(14.5)
66(18.4) 89(25.9) 155(22.1)
126(35.1) 106(30.9) 232(33.0)
82(22.8) 131(38.2) 213(30.3)
210(75.3) 58 (13.7) 268(38.2)
69(24.7) 365(86.3) 434(61.8)
58(13.7) 210(75.3) 268(38.2)
365(86.3) 69(24.7) 434(61.8)
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Figure 1. Kaplan-Meier survival curve for baseline Hgb level, CD4 cell, adherence and

tuberculosis.

The result obtained in Table 3 indicates that, the goodness of fit test gave

a significant global p-value less than 5% (Table 3). Hence, the global null
hypothesis stated that the proportionality assumption holds true had been

Table 3. Goodness of fit testing for PH assumption.

. ) . Covariates Chi-square p value
rejected. As a result, the AFT model was used to analyze the survival time to -
VL suppression for HIV positive patients under treatment. Age of participants 3.56502 0.354
. . - Sex 0.289 0.879
Accelerated Failure Time (AFT) model fitting :
Education category 3.14125 0.465
T'he cgvarlates age in years, educational level, resndgnce, disclosure, Religion of participants 0.61576 0.756
baseline viral load, hemoglobin level, CD4 cell count, weight, body mass )
index, adherence, WHO, ART regiment, TB, substance use are statistically Residence area 4.34225 0.023
significantly in the Univariable AFT model analysis associated with time to Marital status 6.4503 0.227
Viral Load (VL) sgppression of HIV pgsitive, whereas gender, rgligign, marital Disclosure 3.9387 0.201
status, and functional status insignificant at a 25% level of significance. All Subst 017964 0218
the selected Univariable covariates were considered as potential candidate ubstance use - .
predictors in the multivariable AFT mode. Baseline Viral load 0.93049 0.158
Comparison of AFT models Heb level 0.22544 0.555
) o ) CD4 cell count 0.02532 0.64
The model comparison criteria shown AIC and BIC values for Weibull AFT ” 0.6226 0.32
model was small. Therefore, for the HIV positive patient’s data set, Weibull Weight 62265 327
AFT model was the more suitable baseline distribution than others AFT model BMI 0.52342 0.622
for adult HIV positive patients (Table 4). Adherence 2.48983 0.046
Results of Multivariable Weibull AFT Model WHO stages 4.27085 0.324
The results of the multivariable Weibull AFT mode! (final model) fitted ART Regiment 351035 0.503
are presented in Table 5. In Table 5 it is indicated that age was a significant Functional status 1.28603 0.25
predictor for the time to VL suppression of HIV positive patients. Compared TB status 0.6276 0.242
HIV positive patients under treatment whose age group with 25-34 with those 0
. . . . Is 0.35459 0.61
patients with age group greater than 44 years, the expected survival time
Global test 5.54383 0.043

to VL suppression of HIV positive patients aged between 25-34 years was

decreased by 30.6% (AOR=0.694, 95% CI: (0.408-0.773), p-value=0.020)

given the other conditions constant. Compared non-educators with primary
educators, the expected survival time to VL suppression of patients in primary
education was decreased by 15% as compared to non-educated patients

(AOR)=0.851, 95%Cl: 0.809-0.964, p-value=0.014).

Another significant predictor in the current study was disclosure status of
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patients. Compared to patients disclosed their disease status to people living
around them with those not disclosed the disease status, the expected survival
time to VL suppression for patients disclosed their status was decreased by
2.8 % as compared to patients not disclosed the disease status, given the
other conditions constant (AOR-0.972, 95% Cl: 0.701-0.997), p-value=0.014).
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Table 4. Model comparison.

Model Exponential Weibull Log-logistic Lognormal
AIC 2549.53 2456.308 3523.849 3201.178
BIC 2737.342 2615.854 4655.496 3642.844
Table 5. Results of multivariable weibull AFT model.
Variables Categories B S.E p-value AOR 95% Cl for AOR
Lower Upper
25-34 -0.3658 0.0515 0.020* 0.694 0.408 0.773
Age (Ref: 15-24) 35-44 -0.1703 0.3267 0.134 0.843 0.623 1.032
>44 -0.0993 0.2465 0.115 0.906 0.639 1.051
Primary -0.1616 0.2178 0.014* 0.853 0.809 0.964
Education (Ref: Non-education) Secondary -0.0521 0.8681 0.026* 0.949 0.838 1.975
Tertiary -0.151 0.2968 0.001* 0.86 0.762 0.906
Residence (Ref: Rural) Urban -0.1457 0.0597 0.214 0.864 0.849 1.074
Disclosure (Ref: No) Yes -0.0287 0.0958 0.014* 0.972 0.701 0.997
Baseline Viral load (Ref: > 10000) <10,000 -0.0523 0.0649 0.018* 0.949 0.815 0.989
Hgb level g/dl (Ref: <11) 211 0.3257 0.0549 0.116 1.385 0.028 1575
CD4count/mm3 (Ref: <200) 2200 -0.2342 0.06 0.021* 0.791 0.819 0.89
Weight (Ref: <50) 250 kg -0.0409 0.0552 0.011* 0.96 0.733 0.985
BMI (Ref: <18.5) 18.5-24.9 -0.1333 0.0644 0.019* 0.875 0.707 0.996
225 0.1056 0.0698 0.24 11m 0.969 1.274
Adherence (Ref: Poor) Fair -0.1422 0.0556 0.011* 0.868 0.766 0.967
Good -0.2826 0.0801 0.026* 0.854 0.746 0.927
Stage-Il 0.033 0.4623 0.203 1.034 0.752 1421
WHO (Ref: Stage-) Stage-Ill 0.072 0.6686 0.39% 1.076 0.939 1229
Stage-IV 0.0805 0.4129 0.127 1.084 0.899 1.946
TB (Ref: No) Yes 0.1971 0.2647 0.015* 1317 112 1.436
Ois (Ref: No) Yes 0.0256 0.6167 0.011" 1.026 1.008 1.407
Substance use (Ref: No) Yes 0.1322 0.3638 0.026* 1.241 1.173 1.383

Regarding baseline viral load count, those patients with baseline VL less
than 1000 copies/mL had a shorter survival time to VL suppression. Hence,
compared patients with baseline VL <10,000 copies/mL with those with >
10,000 copies/mL, the expected survival time to VL suppression for patients
with <10,000 copies/mL was decreased by 5.1 % as compared to those with
baseline VL > 10,000, given the other conditions constant (AOR=0.949,
95%Cl: 0.815-0.989), p-value=0.018).

Patients with a CD4 count of > 200 cells/mm? had short time to VL
suppression as compared to those patients with <CD4 cell counts of 200
cellsimm?®. Hence, the expected time to VL suppression for patients with CD4
cell counts > 200 cells/mm?® was decreased by 21.9 % as compared to those
patients with CD4 cell counts <200 cells/mm?, given the other covariates
constant (AOR=0.791, 95% Cl: 0.819-0.890), p-value=0.001).

The time to VL suppression for fair adherent patients was significantly
associated with short survival time as compared to poor adherents. The result
in Table 5 revealed that the expected time to VL suppression for fair adherent
patients was decreased by 13.3% as compared to poor adherent patients,
given the other covariates constant(AOR=0.867, 95% CI:( 0.778,0.967),
p-value=0.001). Similarly, the expected time to VL supersession for good
adherent patients was decreased by 25% as compared to poor adherent
patients given the other conditions constant(AOR=0.868, 95% CI;(0.766,
0.967), p-value=0.011)

The expected time to VL suppression for HIV/TB con-infected patients
was increased by 31.7% as compared to HIV-patients not co-infected with
TB keeping the other conditions constant(AOR=1.317, 95% Cl: 1.120, 1.436),
p-value=0.015).
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Substance use was a significant predictor for the time to VL suppression
of HIV patients under treatment. Hence, the expected time to VL suppression
for patients who used substance was increased by 24% as compared to
those patients without substance use, given the other covariates constant
(AOR=1.24,1 95% ClI: (1.173, 1.383), p-value=0.038).

Overall goodness of fit test

Cox-Snell residual plot showed a model diagnosis with 95% ClI for the
Kaplan-Meier estimate of the Cox-Snell along the blue line. The black solid
line denotes the Kaplan-Meier estimate of the survival function of the residuals
(with the dashed lines corresponding the 95% pointwise confidence intervals),
and the blue line, the survival function of the unit exponential distribution. This
result indicated that the Weibull AFT model fitted well for adult HIV positive
patient's data (Figure 2).

Discussion

The current study revealed that the median time to VL suppression
was 24 months. Age of patients significantly affects the time to viral load
supersession and the result obtained in the current study is supported by one
the previous studies [21-23]. However, the result obtained in the other study
contradicts this result [13]. The potential reason for this contradiction might
be the study area and study time, sample size and difference in methodology
applied. Hence, it needs further investigation.

Results of the current study revealed that the level of educational is a
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Survival function of Cox-Snell Residuals

0.8
!

0.4

Survival Probability

0.0

Cox-Snell Residuals

Figure 2. Cox-Snell residual plots for the Weibull AFT model of adult HIV patients.

significant predictor of time to VL suppression of HIV patients. The result
in this study revealed that patients with better level of education have short
time to VL suppression. The potential reason for this might be patients with
better level of education have better understanding of adhering the prescribed
medication and this may destruct the viral load within short time period. This
result is consistent with a study conducted previously [12,16] which states that
patients with better level of education have a close follow ups as compared to
non-educated patients.

Disclosure status was found to be a significant predictor for time to VL
suppression in HIV positive individuals in this study. The time taken to VL
suppression for HIV patients disclosed the disease status is shorter than
that of patients not disclosed to family member. The reason for this might
be patients who disclosed the disease status have a perfection of taking pills
on time without any worry of individuals living with them. Another reason for
might be people living with the patients encourage (used as a reminder) to
take the pills on time. This result is consistent with another result obtained
previously [16]. However, the result obtained in this regard is inconsistent with
another previous finding conducted in Arba Minch, Ethiopia [13], which found
that patients with a disclosure HIV status may have a chance of discrimination
by the other people who know the disease status. The potential reason for
this difference could be due to differences in study sample size of the study
population, study periods, and study.

This study illustrates that baseline viral load is a significant predictor to
time to VL suppression. Patients with low baseline viral load (<10,000 copies/
mL) have short period of time to recover their quality of life as compared to
patients with high baseline viral load (> 10,000 copies/mL) which is supported
by the findings from other studies [13]. These finding is not surprising due
to the fact that the higher plasma viral load means the larger HIV reservoirs;
therefore it takes longer time to VL suppression.

Results of the current study revealed that base line CD4 cell count
significantly affect the time to VL suppression among study subjects. The time
needed for VL suppression of those who have much CD4 count cells/mm?
is shorter than those who have less number of CD4 cells/mm?. This finding
agrees with the findings of the study conducted in different settings [13,23,24].
It is expected that the higher CD4 counts usually correlated with low viral loads
and therefore with shorter time to suppression.

The level of adherence has a significant effect on the time to VL
suppression in such a way that good adherent patients have short time period
for VL suppression as compared to poor adherent patients and this result
is supported by other findings [22]. As a matter of the fact that adherence
is the key, potentially modifiable, variable associated with time to viral load
suppression. This is also supported by another study conducted in Uganda [24].

Substance use has a significant effect for the time to VL suppression
such that substance use HIV positive individual have longer time to recover
their quality of life or VL suppression in HIV positive individuals. This result
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is consistent with another result obtained previously [12]. Similarly, this study
also showed that TB/HIV co-infection significantly affects the time to viral load
suppression. TB/HIV co-infected patients are associated with longer time to
VL suppression. The potential reason for this might be the existence of drug
toxicity taken for TB with the pills taken for HIV needs longer time for VL
suppression. This result is consistent with the previous study [25]. Another
reason for this might be the fact that TB/HIV co-infected patient are more
likely to be exposed to infections. As a result, it is reasonable to advocate
for mandatory and frequent screening for opportunistic infections and other
diseases to implement early and effective management techniques and
overcome minimize viral load count.

Conclusion

In this current investigation, Weibull AFT model was better than the
other AFT models. The findings of this study indicated that age of patients,
level of education, disclosure status of the disease to others, the amount
of baseline virial load, Baseline CD4 cell count, TB/HIV co-infection, and
substance uses were significantly affected the time to Viral load suppression.
It is recommended that further studies should be done on HIV positive adult
patients by considering other important independent variables not included
in this study. Health related education is also recommended to patients to
disclose the disease status and to be good adherent. Awareness creation
should be conducted for HIV patients not to be substance user.

Limitation of the Study

This study was based on retrospective cohort study design, the data
obtained from adult HIV positive patients’ chart. However, some important
socio-demographic and clinical predictors like nutritional status, income
status, homeownership, and other hematological parameters not included in
the current study. Including such predictors may give additional information
for the variable of interest.
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